Immunotherapeutic effect of anti-PrP monoclonal antibodies in transmissible spongiform encephalopathy mouse models: pharmacokinetic and pharmacodynamic analysis.
Prion diseases are transmissible neurodegenerative disorders for which no therapeutic or prophylactic regimens exist. Passive immunization with appropriate antibodies directed against the cellular form of the prion protein (PrPC) can delay the onset of prion disease after peripheral infection, but mechanisms and parameters determining their in vivo efficacy remain unknown. In the present study, we characterized the main pharmacokinetic properties of anti-PrP antibodies in different mouse models expressing various levels of PrPC (Prnp(0/0), C57BL/6 and tga20 mice) in correlation with therapeutic effect. Plasma levels of free antibodies, total endogenous PrPC and PrPC-antibody complexes were monitored after a single intraperitoneal monoclonal antibody (mAb) injection. Efficacy in delaying PrPSc peripheral accumulation seemed to be associated with mAb capacity to form long-lasting complexes with endogenous PrPC in the plasma. In agreement with previous observations on cellular models of transmissible spongiform encephalopathy infection, we observed that injection of anti-PrP antibodies induced a large (up to 100-fold) increase in circulating PrPC. Finally, the most efficient antibody extended the lifespan of infected animals greatly. These results allowed us to define critical characteristics of anti-PrP mAbs associated with therapeutic efficacy and could constitute a useful reference for designing optimized passive immunotherapies for prion diseases.